A novel streamlined trauma response team training improves imaging efficiency for pediatric blunt abdominal trauma patients by Nti, Benjamin K. et al.
AC
CE
PT
ED
 M
AN
US
CR
IPT
Title Page 
Word count: 3048 Text: 240 
A Novel Streamlined Trauma Response Team Training Improves Imaging Efficiency for 
Pediatric Blunt Abdominal Trauma Patients. 
Corresponding Author: 
Benjamin K. Nti, MD, MSc 
Division of Pediatric Emergency Medicine 
Department of Emergency Medicine 
Indiana University School of Medicine 
720 Eskenazi Avenus, FT 3 
Indianapolis, IN 46202 
Office: 317-880-3881 
Fax: 317-880-0545 
Cell: 412-855-6834 
Email: Ben.nti@louisville.edu 
Email: bnti@iu.edu 
Co-Authors: 
Megan Laniewicz, MD, MSc 
Division of Pediatric Emergency Medicine 
Department of Pediatrics 
University of Louisville School of Medicine 
571 S. Floyd St., Suite 802 
Louisville, KY 40202 
Office: 502-629-5990 
Fax: 502-629-5991 
Megan.laniewicz@louisville.edu 
Tracy Skaggs, APRN 
Trauma Services 
Norton Children’s Hospital 
Office: 502-629-3755 
Tracy.skaggs@nortonhealthcare.org 
Keith Cross, MD, MSc 
Division of Pediatric Emergency Medicine 
Department of Pediatrics 
ACCEPTED MANUSCRIPT
___________________________________________________________________
This is the author's manuscript of the article published in final edited form as:
Nti, B. K., Laniewicz, M., Skaggs, T., Cross, K., Fallat, M. E., & Rominger, A. (2019). A Novel Streamlined Trauma Response 
Team Training Improves Imaging Efficiency for Pediatric Blunt Abdominal Trauma Patients. Journal of Pediatric Surgery. 
https://doi.org/10.1016/j.jpedsurg.2018.12.013
AC
CE
PT
ED
 M
AN
US
CR
IPT
University of Louisville School of Medicine 
571 S. Floyd St., Suite 802 
Louisville, KY 40202 
Office: 502-629-5990 
Fax: 502-629-5991 
Keith.cross@louisville.edu 
 
Mary E. Fallat, M.D. 
Division of Pediatric Surgery 
Hiram C. Polk, Jr. Department of Surgery 
University of Louisville School of Medicine 
315 E. Broadway, Suite 565 
Louisville, KY 40202 
Office: 502-629-8638 
Fax: 502-583-9735 
mefall01@louisville.edu 
 
Annie Rominger, MD, MSc 
Division of Pediatric Emergency Medicine 
Department of Pediatrics 
University of Louisville School of Medicine 
571 S. Floyd St., Suite 802 
Louisville, KY 40202 
Office: 502-629-5990 
Fax: 502-629-5991 
Anna.rominger@louisville.edu 
 
Meetings: Presented at the 2017 Pediatric Academic Societies Meeting. May 6-9, 2017. San 
Francisco, CA 
 
Grants: None 
Conflicts of Interest: None 
Author Contributions: All authors conceived the study and design. Annie Rominger and Megan 
Laniewicz and Tracy Skaggs supervised the conduct of the study and data collection. Benjamin 
Nti, Megan Laniewicz, Annie Rominger and Keith Cross managed the data, including quality 
control. Annie Rominger, Keith Cross and Mary Fallat provided statistical advice on study 
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
design and analyzed the data. Benjamin Nti drafted the manuscript, and all authors contributed 
substantially to its revision. Benjamin Nti takes responsibility for the paper as a whole. 
Acknowledgements 
We would like to thank the individuals at our institution who helped to coordinate the study 
protocol and approval by the institutional review board as well as data entry and collection from 
the patient records without authorship, including: Emily Becker MD, Tyler Fields, and Kendra 
Sikes. 
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
INTRODUCTION 
 
Trauma is the leading cause of morbidity and mortality among people ages 1 to 19 years. 
There are more than 12 million children affected by trauma annually, and more than 10,000 
deaths per year [1 2]. Expeditious assessment, diagnosis and management of bluntly injured 
pediatric patients is essential to minimize morbidity and mortality. Efficient trauma response is a 
major determinant of the quality of trauma care; therefore, the time interval from patient arrival 
to provision of care is an important metric at pediatric trauma centers.     
Complementary to an organized and efficient well-performed primary and secondary 
survey, the management of acute or complex trauma commonly involves radiologic evaluation, 
including Computed Tomography (CT) and Focused Assessment with Sonography for Trauma 
(FAST).  Therefore, timely use of imaging studies can improve outcomes through faster injury 
recognition during trauma evaluations [3 4].  
A well-organized trauma response team significantly increases survival rate after major 
trauma and improves the efficiency of care, evidenced by statistically shorter times from arrival 
to CT scan, operating room, and reduced total time in the ED in the adult population[4]. Previous 
research shows that implementation of a high fidelity, multidisciplinary simulation directed at 
trauma response team members can improve patient outcomes during trauma resuscitations [4 7]. 
It is well established that simulation training not only improves the confidence level of providers 
in life-saving procedures, but also promotes better teamwork, communication, and patient 
outcomes [8].  In 2014, Norton Children’s Hospital/University of Louisville instituted a trauma 
response team training that streamlined the approach to pediatric trauma by emphasizing trauma 
team dynamics to improve the quality and efficiency of acute pediatric trauma management.  
Prior to the training, there was a dedicated trauma response team but no specific process for 
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trauma evaluations. All providers, nurses and ancillary staff were required to complete the 
training, which was taught through a hands-on simulation.   
Since timely multidisciplinary response and appropriate use of imaging is important to 
patient outcomes [7], the goal of this project was to improve various ED metrics, which serve as 
an indirect measure of quality of care, after the implementation of a streamlined trauma response 
team approach.  While prior studies showed that a trauma response team reduces the time 
required for initial assessment and improved outcomes among pediatric trauma patients, there is 
a lack of literature on the effect of a streamlined trauma response team with specific roles on the 
acquisition of imaging studies in pediatric trauma patients [3 4].  
 
 
METHODS 
Study Design 
This study is a retrospective chart review of electronic medical records and trauma 
registry data from Norton Children’s Hospital before and after the implementation of a 
streamlined trauma response team.  Assessment of the implementation effect was conducted over 
a 27-month period. This study was approved by the University of Louisville Institutional Review 
Board.   
 
Setting 
Norton Children’s Hospital (NCH) is an American College of Surgeons (ACS) verified 
Level 1 Pediatric Trauma Center in Northern Kentucky with about 60,000 annual ED visits. It is 
a freestanding children’s hospital providing emergency, inpatient, and ambulatory care to 
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children in Kentucky and Southern Indiana. The NCH ED manages a wide array of traumatic 
injuries, using a two-tiered triage approach with the highest level of activation as a Trauma Stat 
(level 1) and second tier as a Trauma Alert (level 2). Trauma activation mobilizes the ancillary 
and subspecialty resources that are necessary to acutely assess and manage moderate to severely 
injured pediatric trauma patients.   
The trauma team at NCH consists of ED physicians, pediatric surgeons, residents, 
respiratory therapists, ED nurses, radiology technicians, anesthesiologists, pharmacists and 
chaplains. The decision to activate the trauma team and the designation of trauma activation is 
determined by the Pediatric Emergency Medicine (PEM) physician or PEM fellow prior to the 
patient’s arrival using the emergency medical services (EMS) verbal report and/or 
recommendations based on Advanced Trauma Life Support (ATLS) guidelines provided by the 
American College of Surgeons (ACS).  The role identification at the NCH ED for trauma 
management prior to development of the trauma response team was limited to the team leader, 
which was a pediatric surgery attending, pediatric surgery fellow, a PEM attending, or a PEM 
fellow. This often led to confusion with assisting physician and nursing roles, resulting in slower 
evaluations, longer times to imaging and laboratory studies, delayed identification of injuries, 
and prolonged time to definitive care and disposition.   
Study Subjects 
All trauma patients were managed according to an established protocol of trauma 
resuscitation. Documentation of trauma activation is stored in the NCH electronic medical record 
(EMR) system (Epic), with abstraction of data elements into a trauma registry. The EMR of 
charts identified as trauma team activations from the NCH Trauma registry were retrospectively 
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reviewed to assess for change after implementation. Patient charts were included for bluntly 
injured children < 18 years with a trauma activation who had a CT scan.  Excluded patients were 
those who were evaluated for burns or penetrating trauma since the focus was blunt pediatric 
trauma. Children who were transferred from another facility were excluded because often a 
trauma work-up had already been initiated or completed and therefore, imaging already obtained 
or a diagnosis established. Pediatric trauma patients who arrived by private vehicle were also 
excluded because their pre-hospital management and coordination of care may have been 
different than those who arrived via EMS. 
 
Team Training 
Simulated streamlined trauma response team training was conducted between April 1
st
 
2014 to June 30
th
, 2014 with all trauma team physician leaders, ED nurses and ED ancillary staff. 
Rotating resident physicians of various specialties (pediatrics, surgery, family medicine, 
anesthesiology, emergency medicine) were trained at the start of their subsequent rotation in the 
ED and any new or untrained ED nurses or ancillary staff participated in these ongoing sessions. 
Health care professionals were not aware that any metrics would be measured after the 
implementation of the streamlined trauma response team approach. 
The implementation of a streamlined trauma team approach offers an organized approach 
to trauma response with emphasis on role responsibility in a coordinated, efficient manner.  It 
consists of strategic placement of each trauma team member with very specific responsibilities to 
fully utilize the function of the trauma room and various skill sets of each team member. In 
addition to the team leader, the trauma response team role assignments, which are directly 
involved with patient care, include an airway provider, procedure physician, assessing physician, 
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primary and secondary nurses, and bedside nurse.  Any other providers or staff members in the 
room must move away from the patient bedside unless asked to approach for assistance. The 
team leader coordinates the pre-arrival roles, and the primary and secondary surveys in 
sequential and timely fashion.  One goal of the streamlined trauma response team approach is to 
complete all assessment, including necessary CT scans, of the patient in 30 minutes or less.  
Another goal is for FAST completion in less than 15 minutes from the time of arrival. The 
investigators used these metrics as indirect markers of efficiency for the streamlined trauma team 
approach. Following the initial training, all ED physicians, residents, nurses and staff are 
required to complete yearly trauma response team training.  
 
Outcome measures 
Various ED metrics for 12 months prior to implementation of a streamlined trauma 
response team were collected through chart review to determine baseline data. Patient charts 
were reviewed 12 months after the streamlined trauma response team training (July 1
st
 2014 to 
June 30
th
 2015).  Chart review and data collection began after the completion of all the training 
sessions.  For each patient chart, the following data were collected: basic demographic data (age, 
race, ethnicity, gender), mode of transportation to the ED, mechanism of injury, date and time of 
arrival to ED, time at initiation of CT scan, time at completion of FAST scan, time of 
disposition, and final disposition. The database was based on patient data as noted above 
matched to corresponding medical record number (MRN) identification. This list was used with 
the abstraction to guarantee that there was no duplicate data. Any missing data was added as 
needed during the abstraction.   
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The primary measure was ED arrival time to the time of the first CT image acquisition in the 
NCH radiology department.  The time recorded for the first CT image was the time documented 
on the scout image, on the hospital’s Picture Archiving and Communication System (PACS).  
Other ED metrics that were included in the analysis were the proportion of bedside FAST exams 
in children with blunt trauma, and in those who had a FAST exam, ED arrival time to the time of 
completion of the scan.  The time stamp of FAST/E-FAST completion was based on the 
documentation in the patient ED course timeline. The same exclusion criteria were used, 
however all pediatric blunt trauma patients, regardless of CT scan acquisition, were included in 
the FAST/E-FAST metrics. The time to disposition to OR and ICU were also analyzed.  
 
Data collection and analysis 
 Patient demographics between the pre-implementation and post-implementation groups 
were analyzed using chi-square to determine if the groups were similar.  The median time to CT 
scan and the median time to FAST scan between the pre-implementation and post-
implementation groups were placed on a run chart over the study period to determine if the 
intervention resulted in an improvement in these metrics.  The proportion of FAST scans was 
also placed on a run chart to look for improvement in this measure. 
 
Effect size was calculated at varying standard deviations. The goal was the detection of a 10-
minute change with a power of 0.9, and an alpha of 0.05, requiring a minimum sample size of 22 
cases per group.  Medians were used to compare: 1) time to CT scan; and 2) time to FAST 3) 
time to disposition between the pre-choreography and post-choreography training groups. A Chi 
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Squared test was used to compare the proportion of completed FAST exams in the pre-
implementation group to the post-implementation group. 
 
 
 
RESULTS 
 
There were 928 total patient charts from the NCH trauma registry that were reviewed. 
After the inclusion and exclusion criteria were met, 210 charts were included in the pre-
implementation group and 203 charts were included in the post-implementation group when 
evaluating for changes in time to CT scan acquisition (Figure 1). The number of charts with 
FAST scans completed in the pre-implementation group was 315 and 337 in the post-
implementation group (Table 2).  
Patient demographics showed no significant difference in age group, gender, race, or 
ethnicity between the two groups (Table 1). The majority of the trauma designations were 
Trauma Alerts (level 2) and most of these patients were admitted for further management, which 
showed no significant difference between the pre and post implementation groups (Table 1). The 
median injury severity score (ISS), the percentage of patients admitted directly to the operating 
room (OR) for surgical intervention, and the percentage of patients admitted to the ICU was also 
similar in both groups.  The similarities in the ISS, ICU admission rate and OR rate suggest no 
significant variation in patient acuity and/or injury severity between the groups. However, the 
median time to OR in both level 1 and level 2 bluntly injured trauma patients decreased 
following the intervention (Table 3). The median time to ICU transfer increased in the level 1 
trauma patients and decreased in the level 2 trauma patients following the intervention (Table 3).  
Prior to implementation of a streamlined trauma response team approach, median door to 
CT time was 37 minutes compared to 28 minutes after its implementation (Figure 2; Table 2).  
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As shown in figure 2, the run chart shows a trend towards improvement with time during the 
post-implementation group. When further analyzed by trauma level, the median time to CT 
decreased from 35 minutes to 27 minutes and from 37 minutest to 32 minutes in level 1 and level 
2 trauma respectively. The types of CT scans included brain, face, cervical spine, chest, thoracic 
spine, lumbar spine, and CTA of the neck, which were also similar in individual numbers 
between the two groups. The number of abdomen/pelvis CT studies decreased in the post-
implementation group.  
The proportion of FAST exams completed prior to implementation of a streamlined 
trauma response team approach was 66.3% and 86.8% in the post-implementation group. The 
run chart in figure 3 shows overall improvement as time progressed during the study period 
(Figure 3; Table 2).  In the patients who had FAST/E-FAST examinations, the proportion of 
abdomen/pelvis CT scans decreased from 42.6% to 21.1% (p <0.05). The proportion decreased 
from 44.4% to 38.1% and 43.3% to 18.8% in level 1 and level 2 trauma respectively. The 
patients who received FAST examinations were further analyzed to determine if the time to scan 
changed with the implementation of the streamlined approach. The pre-implementation group 
had a time to FAST scan of 18 minutes compared to 8 minutes after implementation (Figure 4; 
Table 2). In patients with a completed FAST/E-FAST, the median time to CT decreased from 38 
minutes to 31 minutes. In those patients who did not have a FAST/E-FAST, the median time to 
CT decreased from 33 minutes to 27:30 minutes.    
 
 
DISCUSSION 
 
There are many trauma facilities that are not in compliance with ACS Committee on 
Trauma best practices, leading to inconsistent quality of trauma care[2]. A previous study 
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
showed that of 55 trauma centers, only one was compliant with the outlined 32 practice protocols 
and half were compliant with only14 of them [9]. Variable compliance by trauma facilities with 
recommended best practices and protocols results in variable outcomes. Likewise, prior to the 
implementation of this streamlined approach, trauma response at this facility often led to slow 
and disorganized primary and secondary trauma survey and subsequent patient disposition. The 
streamlined trauma response team approach in this study follows the ACS guidelines for the 
acute management of level 1 and level 2 trauma, and also shows that this approach decreases the 
time to CT, FAST completion, and transport to OR which were used as indirect markers of 
efficiency. 
In both the pediatric and adult trauma population, CT scans are considered an important 
reference standard for the diagnosis of intracranial and torso injuries, which can affect the 
outcome of trauma morbidity and mortality [10 11]. While many studies looking at trauma 
outcomes have been conducted in adults, Vernon et al showed that the creation and 
implementation of a trauma team had a direct association on the time required for ED treatment 
of severe pediatric trauma and predicted survival in these patients [4].  Their study showed an 
average time to CT of 27 minutes in level one trauma patients [4]. Similarly, our data showed 
that after the implementation of a streamlined trauma response team, our trauma response 
efficiency as determined by time to CT improved significantly due to a more proficient primary 
and secondary assessment, resulting in faster transport to diagnostic imaging. This was under the 
pre-determined goal of 30 minutes, further confirming the effectiveness of an organized 
approach to severely injured pediatric trauma patients. Additionally, the higher acuity, level one 
trauma activations had lower times for CT and FAST acquisition, which is consistent with 
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previous literature [4]. Lastly our data also showed a decreased time to OR, and thus definitive 
management, following the intervention. 
The use of bedside FAST scans has become a standard of care in adult trauma and is 
gaining popularity in pediatric trauma.  Utilizing this tool as a measure of work flow efficiency, 
this study also shows that the time to FAST/E-FAST scan in pediatric trauma improved 
significantly after the implementation of a streamlined trauma response team approach. Even 
more so, using this tool did not affect efficiency measures when evaluating time to CT scan.  As 
such, the pre-determined goal for FAST completion at our institution was 15 minutes or less, 
which was based on the suggested time to completion of the secondary survey as an additional 
marker of efficiency for pediatric trauma evaluation [2]. The improvement in efficiency after 
implementation achieved this goal during the secondary trauma assessment. 
Recent literature show that the use of FAST scans in the pediatric trauma population can 
safely decrease abdominal CT use [6] and the request/order for an abdomen/pelvis CT scan by 
surgeons decreases once a negative FAST examination has been completed [12-14]. Although 
this study was not designed to determine if the use of FAST affected the acquisition of CT 
abdomen/pelvis, it is interesting that the increased frequency of FAST scans was significantly 
associated with a decrease in the use of abdominal/pelvic CT after the intervention.  Further 
stratification by trauma level revealed the effect was more significant in the less severely injured 
patients (level 2 trauma) as previously suggested.   
This was a chart review so there are limitations of this study. The ED provider may have 
not appropriately activated a trauma (either not activated or assigned an incorrect trauma level) 
based on the pre-hospital EMS report. This would have delayed the organization of the trauma 
response team, the assessment, and subsequent imaging studies. There may have been other 
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factors that delayed transport to radiology, including IV access, difficult airway, necessary 
advanced procedures, cardiac arrest, or another patient in the CT scanner.  However, these 
factors would be expected to be the same in the two groups and to not significantly affect the 
results.  Lastly, the data collected is susceptible to information bias largely due its dependence on 
the documented times in the trauma event time line, which may have some variation from one 
recorder to another. However, members of the trauma team recording the timeline were trained 
per ED policy prior to and after the implementation of the streamlined trauma response team 
approach and therefore, any variations should be similar between the two groups.   
 
 
CONCLUSION 
In conclusion, the implementation of a streamlined trauma response team approach 
showed a decreased time to both CT and FAST/E-FAST scans in pediatric blunt trauma patients.  
Our results show the importance of a streamlined trauma response team approach in pediatric 
trauma, guided by ACS recommendations which focuses on improved efficiency through rapid 
image acquisition during the primary and secondary assessments.  Such an approach ensures that 
the team is following the ACS guidelines/recommendations for the evaluation of trauma and 
results in prompt acquisition of necessary imaging studies and subsequently, the rapid 
identification of injuries and physician decision-making, evidenced by improved time to OR. 
Future directions will seek to evaluate the impact of the streamlined trauma response team 
approach on other outcomes markers of morbidity and mortality.  
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
REFERENCES 
1. Http://www.cdc.gov/injury. Morbidity and Mortality Reports. CDC.gov 2017. [accessed 15 March 
2015] 
2. (ATLS) ATLS. Pediatric Trama. American College of Surgeons 2017. 
3. Falcone RA, Jr., Daugherty M, Schweer L, Patterson M, Brown RL, Garcia VF. Multidisciplinary 
pediatric trauma team training using high-fidelity trauma simulation. J Pediatr Surg 2008;43(6):1065-71. 
4. Vernon DD, Furnival RA, Hansen KW, et al. Effect of a pediatric trauma response team on emergency 
department treatment time and mortality of pediatric trauma victims. Pediatrics 1999;103(1):20-4. 
5. Marin JR, Abo AM, Arroyo AC, et al. Pediatric emergency medicine point-of-care ultrasound: 
summary of the evidence. Crit Ultrasound J 2016;8(1):16. 
6. Melniker LA, Leibner E, McKenney MG, Lopez P, Briggs WM, Mancuso CA. Randomized controlled 
clinical trial of point-of-care, limited ultrasonography for trauma in the emergency department: the first 
sonography outcomes assessment program trial. Ann Emerg Med 2006;48(3):227-35. 
7. Menaker J, Blumberg S, Wisner DH, et al. Use of the focused assessment with sonography for trauma 
(FAST) examination and its impact on abdominal computed tomography use in hemodynamically stable 
children with blunt torso trauma. J Trauma Acute Care Surg 2014;77(3):427-32. 
8. Van Dillen CM, Tice MR, Patel AD, et al. Trauma Simulation Training Increases Confidence Levels in 
Prehospital Personnel Performing Life-Saving Interventions in Trauma Patients. Emerg Med Int 
2016;2016. 
9. Holmes JF, Fladman A, Chang CH. Performance of Abdominal ultrasounography in pediatric blunt 
trauma patients: a meta-analysis. J pediatric Surg 2008. 42(9):1588-1594. 
10. Fung Kon Jin PH, van Geene AR, Linnau KF, Jurkovich GJ, Ponsen KJ, Goslings JC. Time factors 
associated with CT scan usage in trauma patients. Eur J Radiol 2009;72(1):134-8. 
11. Rados A, Tiruta C, Xiao Z, et al. Does trauma team activation associate with the time to CT scan for 
those suspected of serious head injuries? World J Emerg Surg 2013;8(1):48 
12. Scaife ER, Rollins MD, Barnhart DC, et al. The role of focused abdominal sonography for trauma 
(FAST) in pediatric trauma evaluation. J Pediatr Surg 2013;48(6):1377-83. 
13. Chung GK, Gyllenhammer RG, Baker EL, Savitsky E. Effects of simulation-based practice on 
focused assessment with sonography for trauma (FAST) window identification, acquisition, and 
diagnosis. Mil Med 2013;178(10 Suppl):87-97. 
14. Deane SA, Gaudry PL, Pearson I, Ledwidge DG, Read C. Implementation of a trauma team. Aust N Z 
J Surg 1989;59(5):373-8 
ACCEPTED MANUSCRIPT
AC
CE
PT
ED
 M
AN
US
CR
IPT
Figure 1a: Patient charts included in review looking at improvement in time to CT scan 
acquisition. The focus was on Level 1 and 2 trauma patients who came in by EMS from the 
scene with blunt trauma. CT = Computerized Tomography; EMS = Emergency Medical 
Services; ED = Emergency Department. 
Figure 1b: Patient charts included in review looking at improvement in time to FAST scan 
acquisition. The focus was on Level 1 and 2 trauma patients who came in by EMS from the 
scene with blunt trauma. CT = Computerized Tomography; EMS = Emergency Medical 
Services; ED = Emergency Department. 
Figure 2: Run chart of Time to CT with the median of pre- and post-training 
implementation of a 
streamlined trauma response team. Each time point is represented by median time in 
minutes per month. 
Figure 3: Run chart of proportion of FAST scans completed during pre- and post-training 
implementation of a streamlined trauma response team. Each point is represented by 
percent per month. 
Figure 4: Run chart of Time to FAST with the median of pre- and post-training implementation of 
a streamlined 
trauma response team. Each time point is represented by median time in minutes per month.  
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Table 1: Comparison of demographic data between pre-implementation and post- 
implementation groups. Statistical significance is denoted by p <0.05. 
 Pre-Implementation 
(n=210) 
Post-Implementation 
(n=203) 
P value 
Age (years) 
    0-4 
    5-11 
    12-18 
 
46 (21.9%) 
64 (30.5%) 
100 (47.6%) 
 
49 (24.1%) 
56 (27.6%) 
98 (48.3%) 
0.77 
Gender 
    Male  
    Female 
 
128 (61%) 
82 (39%) 
 
117 (57.6%) 
86 (42.4%) 
0.47 
Race 
    Black 
    White 
    Other 
 
45 (21.4%) 
155 (73.8%) 
10 (4.8%) 
 
46 (22.7%) 
137 (67.5%) 
20 (9.5%) 
0.08 
Ethnicity 
    Hispanic 
    Non-Hispanic 
    Unknown 
 
9 (4.3%) 
200 (95.2%) 
1 (0.5%) 
 
15 (7.4%) 
186 (91.6%) 
2 (1%) 
0.33 
Disposition 
    Home 
    OR/PICU 
    Ward 
    Other 
 
58 (27.6%) 
62 (29.5%) 
89 (42.4%) 
1 (0.5%) 
 
71 (35%) 
58 (28.5%) 
72 (35.5%) 
2 (1%) 
0.24 
Trauma level 
    Level 1 
    Level 2 
 
29 (13.8%) 
181 (86.2%) 
 
28 (13.8%) 
175 (86.2%) 
1 
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Table 2: Comparison of median time to CT and FAST between trauma levels.  Statistical 
significance is denoted by p <0.05.  
Trauma Choreography 
Level 1 trauma cases 
Imaging Pre-Training (n) 
Standard 
deviation 
Post-Training (n) 
Standard 
deviation 
p-value 
Time to CT image 00:35 (29) 00:10 00:27 (28) 00:08 0.001 
Time to FAST 00:20 (14) 00:07 00:08 (19) 00:04 <0.05 
Level 2 trauma cases 
Time to CT 00:37 (181) 00:23 00:32  (175) 00:28 <0.05 
Time to FAST 00:17 (104) 00:18 00:09 (121) 00:11 <0.05 
Total Trauma cases 
Time to CT 00:37 (210) 00:23 28 (203) 00:27 <0.05 
Time to FAST 00:18 (118) 00:15 00:08 (140) 00:10 <0.05 
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Table 3:  Comparison of median time to disposition (General Ward, PICU and OR). Time denoted 
in hours/minutes (hh:mm). Statistical significance is denoted by p <0.05.  
Disposition Pre-Training (n) 
Standard 
deviation 
Post-Training (n) 
Standard 
deviation 
p-value 
Level 1 trauma cases 
Time to General Ward 02:52 (5) 01:04 03:38 (1) -- -- 
Time to PICU 01:22 (19) 01:43 01:53 (16) 01:13 0.505 
Time to OR 01:20 (5) 01:11 01:14 (8) 00:26 0.592 
Level 2 trauma cases 
Time to General Ward 03:04 (84) 01:25 03:12 (71) 01:49 0.630 
Time to PICU 02:38 (26) 00:54 02:00 (18) 00:58 0.124 
Time to OR 02:06 (12) 00:58 01:53 (16) 01:32 1.0 
Total trauma cases 
Time to General Ward 03:04 (89) 01:24 03:12 (72) 01:49 0.528 
Time to PICU 02:06 (45) 01:03 01:59 (34) 01:05 0.498 
Time to OR 01:59 (17) 01:01 01:29 (24) 01:20 0.350 
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